The problems of hydrous decomposition of alkali feldspars and the formation of the mieaceous minerals from the decomposition products are discussed in terms of the surface chemistry and the A1-Si ordering of the feldspars, and a crystal growth model for the micas.
INTRODUCTION
In experimental work the formation of muscovite, paragonite, kaolinite, boehmite and hydralsite has beer observed on hydrothermally treated feldspars (Gruner, 1944; 5~orey and Chen, 1955; Brindley and Radoslovich, 1956) . Weathering and hydrothermal alteration of the feldspars to the micaceous minerals are well documented. However, the detailed mechanics of feldspar transformation to the micaceous minerals remain somewhat of a problem partly because the intermediate stages of the transformation have not been isolated in the search for them, as, for example, by Brindley and l~adoslovich (1956) .
Several relationships, however, may have a bearing on the alteration process to form these micaceous minerals. One of these relationships is the A1-Si ordering in the four-coordinated cations. A1-Si ordering in the feldspars is well established by Laves (1951 Laves ( , 1952 Laves ( , 1954 , Laves (1954a, 1954b) and Bailey and Taylor (1955) . The possibility of A1-Si ordering in the various mica compositions has been discussed by DeVore (1957 DeVore ( , 1958 and Steinfink (1958a) has found by x-ray studies an ordered A1-Si array for a prochlorite of composition (Ala. 6Si4.4)O~0. However, Stcinfink (1958b) concluded that the x-ray pattern of triclinic corundophilite of composition (A12.sSis.2)O20 was best described as a random distribution of A1 among the Si ions.
Secondly, as will be discussed later, the discontinuity caused by the crystal surface of a feldspar must leave one-half of the surface tetrahedra of the (001) face, one-third of the surface tetrahedra of the (100) face, and onefourth of the surface tetrahedra of the (010) face unsaturated ; i.e. they share only three anions with other four-coordinated cations (Figs. 1, 2, 3) . These negatively charged feldspar surfaces could be neutralized by one H ion or other cation, such as additional K, for each of the unsaturated tetrahedra. The point to be made is that these unsaturated tetrahedra, by sharing only three anions with other tetrahedra, become mica-like tetrahedra.
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The third relationship is that by polymerization interruption from hydration or o~hcr means, other surface tetrahedra effectively become mica-like tetrahedra (DeVore, 1956a) . Consequently, by the surface discontinuity and by polymerization interruption through additional hydration, the Mkali feldspar surfaces are essentially of mica composition so that with a minimum of additional change, the separate micaoeous minerals might be formed. These foregoing relationships, if examined critically, permit a hypothetical interpretation, with a minimum of assumptions, of the destruction of the feldspars and the construction of the micaeeous products.
COMPOSITION OF UNALTEgED FELDSPAg SUgFACES
If the AI ions of the feldspar occupy the Si 1 positions (nomenclature of Taylor, 1933) , as measured by Bailey and Taylor (i955) , with the resulting ordered A1-Si-A1-Si chains alternating with Si-Si-Si-Si chains parallel to the a-axis of the minerM (DeVore, 1956b) , and, if the surface tetrahedra are also ordered in the same manner, a surface composition can be determined. Figure I illustrates the A1-Si distribution and the sharing of surface anions on the (100) and ([00) surfaces resulting from the ordering. In addition,
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anions shared with tetrahedra buried beneath the surface are indicated by the letter B and anions not shared with other tetrahedra are indicated by the letter H. Only oxygen ions occupy the surface layer. Tile cation distribution is used to describe the characteristics of the associated oxygens. For convenience it is assumed that the charge demands of the unsaturated tetrahedra are satisfied by H rather than by a deficiency in anions, changes in valence, or extra Si substituting for AI at the surface. The unsaturated tetrahedra and their distribution produce domains of various compositions. domain is defined as a group of A1-Si tetrahedra that share anions with each other and also have a hydrogen bonded to each tetrahedron, there result isolated groups of four tetrahedra of the composition ICA1SiaO10H 4 with these groups forming rows parallel to the feldspar c-axis. These groups are linked together in the c-axis direction by one saturated A1 and one saturated Si tetrahedra and are linked together in the b-axis direction by a minimum of five saturated A1-Si tetrahedra. These unsaturated groups form one-third of the (1.00) surface tetrahedra. The rest of the surface tetrahedra or the other domains have the composition of KaAI~SisOI~. The A1-Si ratio of 1 : 2 on the (100) surfaces is not of feldspar composition because the additional Si tetrahedra to form the feldspar composition are buried beneath the surface and are indicated in Fig. 1 by the B tetrahedra which share three anions with the surface tetrahedra. Figure 2 illustrates the A1-Si distribution on the (010) and (010) surfaces of the same feldspar. One-iburth of the surface tetrahedra are single, isolated, unsaturated Si tetrahcdra so that their collective composition is Si~O~oH 4 or individually Si02. 5. The rest of the surface is composed of saturated A1 and Si tetrahedra of the composition KA1Si206. Figure 3 illustrates the A1-Si distribution on the (001) aed (001) ated A1 and Si tetrahedra in a ratio of 1 : 1 and have the individual compositions of A102. 5 and Si02. 5. These unsaturated tetrahedra are separated from each other by saturated Si tetrahedra. Because the unsaturated tetrahedra are separated from one another they would not have the same effect on each other as in the (100) surfaces, so that their combined composition of K2A12Si2010H 4 would not be as descriptive of their chemical behavior as for the (100) surfaces. These compositions are summarized in Table 1 .
The unsaturated tetrahedra, all of mica-like composition, vary in A1 : Si ratio from " talc " (Sia010) to " muscovite " (A1Si~O~0) to " margarite " (A12Si2010). The saturated tetrahedra vary from quartz to A13Si5016 composition for the different surfaces. Three different surface compositions on the same crystal are presented to any alteration agents so that different reaction rates and different alteration products might result on the different surfaces. It is possible that the surface ions are not ordered and therefore the surface compositions are not as indicated. However, during the destruction of the ordered mineral, ordered material will be encountered which would have the characteristics indicated above.
Some of the differences between the surfaces could be eliminated in part by further polymerization interruption by an exchange of a shared oxygen ion for two OH ions. The charge remains neutral but two tetrahedra acquire a mica-like composition. Such a process would tend to bring the ratio of saturated to unsaturated tetrahedra to more nearly the same value for the different surfaces. However, such additional bond interruption is in the direction of altering the surface ions beyond strict feldspar requirements even though surface chemistry differences are in part removed.
DECOMPOSITION OF THE AL-SI ORDERED FELDSPAR SURFACES
If the sheet structures of the micas are to be formed from the decomposition products of the feldspars it would seem reasonable to assume that the destructive process adopted would be the one involving the least amount of work (as indicated by the number of bonds broken) and preferentially involving the most available bonds and tetrahedra (bonds and tetrahedra mainly confined to the surface layer) rather than a process which requires more destructive work and involves less available bonds and tetrahedra. The mica A1-Si structures can be constructed easily from individual tetrahedra, single chains of tetrahedra or fl'om hexagonal groups of tetrahedra. All three of these units can be formed directly from the destruction of the feldspar surfaces. It remains to be determined, if possible, which of the three types of units is the most likely to be formed.
Isolated ringlike groups of six A1-Si tetrahedra occur in the feldspar, contain all the tetrahedra in the feldspar, and are present on all three surfaces (Figs. 1, 2, 3). These hexagonal groups in the feldspar cannot be joined into a mica sheet unless they are first completely separated into individual units. In order for each unit to be of feldspar composition, the hexagonal groups removed from the (100) and (010) surfaces would have the composition and form :
Si and from the (001) surface :
The surface tetrahedra of the feldspars could be removed in the form of single chains which, after removal, could form into the mica structures without further breaking of bonds. A chain of eight tetrahedra (so as to be comparable with the hexagonal groups) from the (100) and (010) surfaces would have the composition:
Single chains from the (001) surfaces would have two compositions: AI-Si-Al-Si and Si-Si-Si-Si. Chains similar to the (001) chains could be formed on the (010) surfaces if the chain direction were parallel to the a-axis instead of to the c-axis of the feldspar. The differences in the formation of the chains and hexagonal groups from the various surfaces are described in Table 2 in terms of the minimum number of bonds to be broken to separate the group from the surface, tile number of bonds to be broken which were previously interior bonds, and the number of interior tetrahedra included in the group. Two of the total number of bonds for the chain groups are for the separation of the chains into groups of eight tetrahedra. Longer chains would reduce the number of bonds to be broken. Several differences between the chains and hexagonal groups illustrated in Table 2 are as follows. (1) One or two fewer bonds need to be broken to separate the chain of eight tetrahedra from the surface than for the hexagonal groups. (2) The chain decomposition on the (100) surface requires the breaking of four fewer interior bonds than required for the hexagonal groups from these surfaces. (3) Two fewer interior bonds to be broken and four fewer interior tetrahedra are involved in the chains from the (001) surfaces than for the hexagonal groups from these surfaces. The number of interior bonds and interior tetrahedra are the same for the chains and hexagonal groups from the (010) surfaces. From these considerations, the chain type of breakdown would be favored over the hexagonal group type of breakdown. These two possible decomposition products could also be compared in the following way.
The environments about a cation can be described crudely by the types of its nearest cation neighbors which share its anions. In this manner, the original feldspar surfaces and the chains and hexagonal groups of eight Mainly unsaturated tetrahedra in chain.
Only saturated tetrahedra in the chain. Unsatm.ated tetrahedra row after removing adjacent unsatm'ate<l row. Unsaturated tetrahoch-a row after removing adjacent saturated tetrabedra row.
Satm'atcd tetrahech-a row after removing the adjacent unsatnrated tetrahedra row. Saturated tetrahedra row after removing the adjacent saturated tetrahedra row.
Unsaturated tetrahedra rows parallel to tile c-axis.
Saturated tetrahedra rows parallel to the c-axis.
Unsaturated tetrahedra row after removing the adjacent saturated tetrahedra row. Saturated tetrahedra row after removing the adjacent unsaturated tetrabedra row. Saturated tetrabedra row after removing the two adjacent unsaturated tetrahedra rOWS.
Chains run parallel to the a-axis.
Chains parallel to the a-axis after adjacent chain removed.
Chains roughly parallel to the a-axis. After the adjacent chain is removed. I After both adjacent chains are removed.
The table includes only the minimum number to be broken for the group to be removed from the surface. For the chain groups, two additional bonds are broken to separate the group of four tetrahedra but this can be done after the chain is removed.
te~raheda-a are compared in Table 3 . The number of different environments could be regarded as an index of relative stability. Thus, from this consideration also, the (100)-(010) surfaces would be more likely to produce the chain type of decomposition product than the more complicated hexagonal group. There is no difference between the chains and the hexagonal groups from the (001) surface as determined by number of cation environments. In brief, the chain type of decomposition is favored over the hexagonal group type of decomposition. The removal of units larger than single chains requires the breaking of interior bonds while essentially equivalent bonds at the surface remain undisturbed. Furthermore, fragments larger than single chains must be broken down further before the mica sheet structures can be formed.
The concept of formation of chains or chain fragments rather than individual hydrated tetrahedra as the main decomposition product needs to be justified. According to Mosebach (1957) individual Si(OH)4 group's are the only dissolution products of quartz at equilibrium. Chains or other states of aggregation are not the stable product. On the other hand, most of the chains from the feldspar decomposition might be stable or at least mornstable and have a period of existence before breaking down to individual tetrahedra if A1 is retained in fourfold coordination. The role of four-coordi. nated A1 (A1-4) can be regarded as largely to reduce the Si-O bond strain resulting from Si-O-Si polymerization and from associated strongly polarizing cations. (This bond strain can be regarded as the source of much of the 3 energy driving the decomposition.) Although the bond strain from the Si-O-Si polymerization into single chains is not so great as in the network structures, and no pyroxene of (A1Si3)012 composition is known, additional Si-O bond strain would result in the chains from the strongly polarizing H bonded to some of the oxygens to satisfy charge demands. This additional bond strain would tend to stabilize the high Al content of the chains. Frederickson and Cox (1954b) , in their work on the solubility of albite, found that a gel, Na ions, albite fragments, and a zeolite formed. They also found that a gel formed from quartz (1954c). That true equilibrium was attained in the quartz experiment is questioned by lV [oscbach (1957) and might also be questioned for the albite experiments. The gels did form, however, showing that they can at least form as a metastable unit. From the above discussion, the presence of A1 in albite runs would tend to increase the stability of the gels. However, the experimental evidence cannot be used as direct support for the existence of the chains as the decomposition product ; on the other hand, it is not contradictory. The chains which might be derived from the (001) surfaces could behave differently from the (100)-(010) derived chains. The A1-Si-A1-Si or anorthitelike chains probably are not retahmd as such in the dispersed phase. Frederickson and Cox (1954a) found that afwillite formed on hydrothermal alteration of anorthite. This observation suggests that A1 is lost from the four-coordinated positions. According to the data of Mosebach (1957) , the Si-Si-Si-Si chains from the (001) surfaces should break down to individual tetrahedi'a. However, the formation of individual tetrahedra requires additional time and work. Furthermore, if the alkali ions leached from the feldspar can form associations with these chains, the period of existence of the chains in the dispersed phase would be increased. The sodium silicate gels are evidence for this.
In the absence of evidence to the contrary, it is tentatively concluded that the alkali feldspars should decompose initially into chains or fragments of chains which have at least a temporary stability before breaking down to individual hydrated tetrahedra--espeeially if the supply of water is restricted. If chains rather than individual tetrahedra are formed, some of the problems of mica crystallization are much simplified. A] and Si tetrahedra in the chains are transported to the site of crystallization together, but in the individual tetrahedra mechanism the relatively insoluble and immobile Al hydroxides must be transported with the more mobile and more soluble Si hydroxides. Certainly the individual tetrahedra mechanism can occur and A1 can be" separated from Si so that boehmite forms.
The assumption has been that the decomposition involves the surface and near-surface tetrahedra only. There is little evidence to support or contradict this assumption. Alteration effects are clearly not restricted to the surface layer but penetrate also to the interior. However, such effects may be more a function of the leaching out and replacing of K or l~a, or both, by H than by polymerization interruption. The additional bond strain from the substitution of H for K would increase the need for and facilitate the exchange of shared oxygen ions for OH ions. Consequently, some polymerization inter-ruption in the interior of the feldspar network dh'ectly related to the H substituting for K might precede surface decomposition. However, such additional interior strains can be reflected and registered in part by additional surface strain so that the surface positions should be primarily the sites of strain adjustment. Accordingly, interior strains from the leaching activity of the alkali ions might permit several of the near-surface layers of tetrahedra to decompose along with the actual surface layer and thereby increase the efficiency of the process. The decomposition to chains and theh' reconstruction should be more importantly a surface and near-surface phenomenon than an interior one because of the greater ionic disequi]ibria~ the greater ionic mobility at the surface, the greater contact of the surface ions with the hydrous environment, and often the presence of unoccupied volume at the surfaces relative to the interior.
]~ORMATION OF THE MICA FROM THE FELDSPARS
The discussion so far has been concerned with the decomposition of the feldspar into units of feldspar A1-Si composition which are capable of forming the mica sheets. The chains derived from the (100)- (010) surfaces upon polymerization could form essentially automatically without further transformations an ordered A1-Si array in mica sheets of (A1Si3)010 composition (Fig. 4) . These sheets by combining with six-and twelve-coordinated cations could form S@ 5B
5C 5D
chlorite, muscovite, paragonite, biotite or Al-montmorillonite depending on the kind of six-and twelve-coordinated cations available. If partial separation of the A1 occurs in the (100}-(010) derived chains, the Si-rich muscovites and the montmorillonites of (A1Si~)O20 composition could form. In the following discussion, only feldspar constituents and water are assumed to be present for the formation of the micas. Thus, if the micas form from only feldspar material, some of the four-coordinated A1 must be Fm~E 5.~Possible forms and compositions of hydrated groups removed from ordered feldspar surfaces. 5~t represents the hydrated chMn group; 5B represents the hydrated muscovite ring group ; 5c represents the hydrated kaolinite ring group ; and 5D represents ~he hydrated muscovite ring group with additional six-coordinated A1. The small filled-in circles represent Si ions ; double circles represent AI ions ; large filled-in circles represent nonhydrated shared anions between Si or A1 ions ; the large open circles represen~ OH ions.
transformed into six-coordination. The details of how the hydrated chains form the different sheet structures require discussion. The various hypothetical transformations that might occm' in the hydrated chain prior to or at the time of its addition to a growing mineral are illustrated in Fig. 5 . The hydrated chain of Fig. 5A configuration, by forming a hexagonal group (Fig. 5B) , exchanges two OH groups bonded, to Si for a Si-O-Si bond and forms a molecule of water. The Fig. 5B configuration would have a slightly greater stability in comparison to Fig. 5A , because uniform bond angles would be easier to mMntMn in the hexagonM group but would be less stable from the standpoint of the greater bond strain resulting from the Si-O-Si bond formed. This additional bond strain in the hexagonal group would probably have a greater effect than the uniform bond angles and thus is less stable than the original chain. The Fig. 5~ configuration can be stabilized and the additional bond strain reduced by the displacement of some of the H in the Si-O-H bondings by less polarizing cations (Fig. 5D) . Simi]ar displacement of H must also take place as the hexagonal group is added to the growing mineral to compensate for the additional Si-O-Si bonds formed at the expense of Si-O-tt bonds. From this model, the stabilization of the groups into nuclei and growth units and their addition to a growing crystal critically depends on the presence and availability of additional cations to cancel, at least in part, the additionM bond strain that results from the greater polymerization. It is, of course, obvious that the material needed to form the mineral must be present. The above is simply to point out one of the problems of crystal growth and a method by which it could be solved.
The sequence of changes on going from t~igs. 5A to 5B, from 5B to 5D, from 5D to crystal growth can be stabilized by presence of additional A1 and alkali ions for the six-and twelve-coordinated positions, lVtuseovite of KA12(A1Sia)Oi0(OH)~ composition could then form from the (100)- (010) derived chains.
Even though six-coordinated A1 (A1-6) is available, the Fig. 5D configuration cannot solve the charge demands of the crystal if the alkali ions are absent. (H instead of K could satisfy the total charge demands but this would require either two H ions sharing the same oxygen with A1 or H bonded to a shared oxygen in a Si-O-Si group, neither of which commonly occurs in silicates) [Magnesium bonded directly to some t120 molecules in attapulgite (Bradley, 1940) and sepiolite (Nagy and Bradley, 1955 ; Brauner and Preisinger, 1956 ) are, however, exceptions.] Therefore, the needed displacement of I{ from the Si-O-tt groups to stabilize the aggregation can not occur without K so that the minerals using these AI-Si sheets do not form.
The charge demands of the crystal can be solved in the absence of X by a transformation of the chains or hexagonal groups of t~ig. 5A (or 5B) to the t?ig. 5c configuration which displaces the A1-4 to A1-6 type of positions. The Fig. 5c configuration would have a higher Si-O-Si bond strain so that the stabilization of the group is even more critically dependent on the displacement of the H from the Si-O-tt associations by weaker polarizing cations than is the ~'ig. 5s configuration. From the Fig. 5c configm'atio~l one of the kaolinite minerals or endellite could form.
In brief, the chance of the individual groups becoming incorporated into a growing mineral depends on the presence of A1-6 (and for some minerals also K) at the instant of attachment. Furthermore to prevent the individual groups from breaking down to individual tetrahedra so that they may be retained in the dispersed phase long enough to become a growth unit, some association with the six-and twelve-coordinated cations seems to be required. This in large part depends on the mobility of the various constituents. The six-coordinated A1 and 14 must be delivered from their sources to the site of growth as well as the A1-Si groups. Inasmuch as weathering and hydrothermal alteration processes involve films and microcapillaries, the mobility of the dispersed phase constituents may be more restricted and hence more importaut than in the customarily considered dispersed phase reactions.
The source of and the mechanism to produce the A1-6 for the muscovite or kaolinite can be defined in the model. Some of the ([00)-(010) derived chains, by breaking down, could form some AL6 to stabilize another group. By such a process, the available A1 is kept in adjustment to suit the needs of stabilization of the groups and the crystallization of the mineral. The degree that the (100)- (010) derived chains break down would be partially controlled by the availability of A1-6 from other sources. As previously indicated, the (001.) derived A1-Si-A1-Si chains were probably unstable as such and thus could provide A1-6 if this A1 could be delivered to the site of crystallization of the micas. If the (001) surface formed the only source of A1-6, these surfaces would have to be destroyed or dissolved at three times the rate of the other surfaces. The solubilities or the rates of solution of the various surfaces may be different, but if they differed by this amount, it would have been noticed. Thus, the (001) surfaces may be one but not the only source of the A1-6. The Si tetrahedra resulting from any breakdown of the (100)- (010) derived chains or the A1-Si-A1-Si and Si-Si-Si-Si chains from the (001) surfaces must either leave the system as hydrated tetrahedra or precipitate in some form of silica.
The crystal growth of the Si-rieh muscovites and montmorillonites of (A1SiT)O~, 0 composition would follow in much the same manner as outlined above but with an additional transformation displacing one of the AI-r tetrahedra from the hexagonal group or chain.
SURFACE CHEMISTRY OF FELDSPAR AND THE NUCLEATION OF THE MICAS
The presence of mica-like tetrahedra on the feldspar surfaces could materially aid in the nucleation and growth of the micaceous minerals. Any of the six-coordinated cations could be partially bonded to these mica-like anions on the feldspar surface with approximately the same bonding energy as with the regular mica anions. These fixed mica-like anions on the surface would serve temporarily to fix or retain the six-coordinated cations so that they would be kept available for use in the mica crystallization. Furthermore, the six-coordinated cations attached to the surface could serve effectively as nucleation centers for the micas by, for example, AI-6 ions, adding to their coordination anions some Si-associated anions from the chains or ring groups. Thus, the crystallization of the micaceous minerals could occur at the feldspar surfaces by partial borrowing of the surface anions by tlhe six coordinated cations. This process could occur on any of the surfaces although the bonding energies may be different for the different surfaces. The mica grain partially attached to the feldspar surface may delay but need not necessarily prevent further feldspar alteration at this site. The attachment of the six-coordinated cations to the feldspar surface need not be retained after the crystal growth of the mica grain is under way, or the surface tetrahedra bonded to the cations might be added with their associated groups to the mica crystal after their removal from the feldspar surface. Either way, the feldspar surface could play an important role in nucleation of the micaceous minerals.
DISOI~DERED FELDSPAI%S AND DECOMPOSITION
There are, of course, various degrees of A1-Si disorder possible in the feldspars (Goldsmith and Laves, 1954b) . For example, the A1 ions could be disordered among the Si I positions only or could occupy randomly both the Sil and Si~ positions. Whatever type of disorder exists, instead of one-third of the Si ions sharing two anions with A1 and two-thirds sharing one anion with A1 as in the ordered scheme, various ratios, within limits, of Si ions sharing none, one, two, three and possibly four anions with A1 could exist. Instead of differences in chemistry between different surfaces as in the ordered feldspars, there would be differences in the chemistry between one domain and another on the same surface. The nonuniform and nonperiodie compositions on the surface would make difficult or prevent an orderly sequence of alteration processes giving rise to a uniform composition and form of the initial decomposition products removed from the surfaces. Chain groups capable of forming ordered mica sheets would be produced only along with other groups. Stabilization of the hydrated groups and their nucleation and crystallization would be hindered by the presence of other groups not used as such in the process so that the mica-forming materials might be further hydrated to individual ions before they could be stabilized into a growing mineral. Also, the more soluble K ions might be removed from the system before enough of the favorable groups could aggregate to form muscovite. I~ addition to giving rise to a complex variety of initial decomposition products, only certain isolated zones on the surfaces would be suitable as nucleation sites for mica crystallization. From these considerations the kaolinite minerals would be more likely to form than muscovite, and the possibility of further decomposition to produce boehmite would be increased as compared to the decomposition of the A1-Si ordered feldspars.
SUMMARY
With the only assumption that there is a sequence for the reaction of different chemical bonds, i.e. those bonds which can be most improved (strengthened) by the reaction will tend to be altered before bonds which can be least improved by the reactions are altered, a sequence of events can be predicted for the hydrous alteration of feldspar. If this assumption is correct, a series of temporarily metastable ionic groups should be formed before the final solution to individual ions occurs. The behavior of these metastable units in terms of relative stabilities, transformations, and problems of nucleation and crystallization can be predicted based on the same assumption.
A1-Si ordering in the feldspars results in a different original surface chemistry of the different crystal faces which could influence the structure, composition of the removed decomposition products, and nucleation of the micaceous minerals. The most probable groups to be removed as units from the (100)-(010) surfaces of ordered feldspar are single chains having the feldspar A1-Si ratio. Without further cation transformations, the (100)-(010) derived chains can polymerize directly into A1-Si ordered mica sheets. A simple transformation in these chains permits the kaolinite sheet structure to form.
The close spacial relationships between the micaceous alteration products and the parent feldspar are explained in part by the mica-like surface chemistries of the feldspar acting as nucleation sites for the micaceous minerals.
